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EXAMINATION OF MARINE ENGINEER OFFICER

ENGINEERING KNOWLEDGE

(GENERAL)
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                                                           (Time allowed - 3 hours)                                    All Candidate
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June 1999

Morning Paper
                                                  
                                  N.B. -        (1) Do not deface or make any mark on this paper.

                                                    (2) Attempt  TEN questions ONLY.

                                                    (3) All questions carry equal marks.

                                                    (4) Marks for each part question are shown in brackets.

                                                    (5) Neatness in handwriting and clarity in expression carries weightage

1.  Sketch and briefly describe EACH of the following;                                                                                 

(i) ducted propeller,                                                                          













                                                            (3)

(ii) highly skewed propeller;                                                                                                                           (3)

(iii) free rotating vane wheel                                                                                                                           (4)

2. A new vessel exhibits severe aft end vibration

(a) As a Chief Engineer Officer, outline a procedure to investigate and identify the source of vibration.        (6)

(b) Suggest possible remedies to obviate / reduce aft end vibration                                                                  (4)

3. Considering that the engine room is the most common single space on board ship for fires to break  

Out, discuss the merits and demerits of following fixed fire fighting systems :-

(a) carbon dioxide


                                                                                                                                            (3)

(b) pressure water spray                                                                                                                                    (4)

(c) high expansion foam.                                                                                                                                  (3)

4. (a)  Explain the action of EACH of the following metallurgical mechanisms:


(i)  Creep; 
(ii)  Brinelling; 
(iii)  Fretting; 
(iv)  Fretting corrosion.                                                                 (8)

(b) State, with reasons, where EACH of the mechanisms in Q.4(a) may occur in a ship propulsion system.
        (2)

5.  With reference to hydraulic steering gears, Sketch and describe each of the following:                                                                                                                 

(i) single failure concept; 
                                                                                                                               (5)

(ii)  100 per cent redundancy.                                                                                                                         (5)

6. With reference to an air operated fuel oil control valve for an auxiliary boiler combustion system:

(a) sketch the valve, labeling the component parts;                                                                                           (4)

(b) state the effect of air supply failure;                                                                                                             (2)

(c) describe how the valve can be operated manually;                                                                                       (2) 

(d) state the factors which require a positioner to be fitted.                                                                               (2) 

7. With reference to shaft alignment:

(a) Explain the meaning of fair curve or rational alignment;                                                                              (4)

(b) Shaft alignment is often verified by the use of hydraulic jacks to obtain a simple graph.                          Sketch such  a graph, indicating the following:

(i) Static load;  (ii) Hysteresis; (iii)  Influence number;                                                                                      (6)

8. In the event of a dispute over bunker quality:

(a) (i) state how firm evidence would be obtained with respect to fuel being of poor quality;                         (2)

(ii) give examples of what might constitute poor quality fuel;                                            











                      (2)   

(b) describe the problems that might result from the use of poor quality fuel;                                                  (3)

(c) state how a sample of fuel is obtained for analysis.                                                                                     (3)  

9. Give a sketch, labelling principal parts of a portable Halon extinguisher and -                                                 (4)

(a) describe briefly its construction and working principle ;                                                                             (3)

(b) state its advantage over the soda acid and foam type fire extinguisher ;                                                     (3)

10. Comment on the reliability and maintenance requirements of two of the following : -

(a) pneumatic control equipment ;                                                                                                             (2) 

(b) electro-mechanical control equipment ;                                                                                               (2) 

(c) electronic control equipment.                                                                                                               (2)

        Describe the routine checks to ensure that the equipment is in an efficient operational condition and

        mention the defects which might occur in service.                                                                                     (4)        

11. (a) Define the term brittle fracture.                                                                                                             (3) 
(b) State with reasons how and where brittle failure may occur on a ship.                                                 (2)

(c) (i) Explain how toughness of steel may be improved.                                                                         (5)

(ii) Outline the test carried out to determine toughness.                                                                    

12. (a) Describe with the aid of a sketch an active fin stabilizer of the folding type.                                       (6)       

(b) Explain how fin stabilizers are controlled.                                                                                             (4)   

13. (a) Sketch a Ward-Leonard system for the control of electric motors in deck machinery.                         (6)     

(b) Describe the operation of the system sketched in Q.13(a).                                                                    (4)    

14. With reference to oil/water separators:

(a) Describe, with the aid of a sketch, the working of such a separator;
                                                 (5) 

(b) Explain the consequences if the interface detector position is incorrect.                                           (3)   

(c) Enumerate the various possibilities by which oil/water interface can be disturbed.                          (2)
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